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We are all consumers. We all also have expectations on our future prospects, in one
way or another. The economic theory asserts that we should be behaving rationally
when making our decisions, but can we reconcile rationality, the uncertain future,
and the human nature? What is rationality? The main motivation of this thesis
stems from these fundamental questions. The way in which economic theory treats
us, individuals and decision-makers, is at the heart of economic analysis.
During the past decades, the idea of rationality of individuals has become one of the
most important paradigms in modern economic theory. It is a very powerful and
theoretically convenient formulation for human actions and outlooks. One of the
most compelling reasons, from the point of view of a theoretician, is that imposing
the rationality assumption in its strongest form onto economic agents makes their
actions consistent with the formal model. Today, the rationality paradigm shapes
the way economic theories and theoretical frameworks are developed, and how they
are analysed and interpreted.
The objective of the thesis is first, to introduce the concept of the Rational Expec-
tations Hypothesis (REH) in a macroeconomic context, and second, to construct
an empirical test for this hypothesis. The focus will be on the theory of consump-
tion. Essentially, as first formulated by John F. Muth (1961), the REH states that
expectations of economic agents on future values of economic variables should be,
in fact, optimal forecasts of those variables, conditional on the information sets of
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the agents at the time of forecasting. In other words, there should be a direct link
between the expectation formation of individuals and the predictions of relevant
economic theory, or else either the theory or the behaviour of agents is inconsistent.
Due to the importance of this hypothesis in modern macroeconomic modelling, its
thorough empirical testing is well justified.
Although the Rational Expectations hypothesis may be applied — and has been
applied — to virtually any topic in macroeconomic theory, the focus of this thesis
is on private consumption, i.e. the consumption expenditure of households in the
economy. The aim is to construct a test for the rationality of the expectations of
households. Consumption expenditure and consumer survey data oﬀer suitable tools
for constructing such a test.
Consumer sentiment surveys are conducted by oﬃcial statistical agencies or other
research institutes. Systematic collection of this survey data began some time after
the Second World War in the 1940s, first from households, and later from business
(Pesaran & Weale 2006). The surveys include questions on future prospects as well
as current conditions of households, and their opinions on the general state of the
economy. In Europe, for example, the European Commission (EC) conducts ”har-
monised surveys for diﬀerent sectors of the economies of the European Union” (EC
2011). These include sectors of industry, services and retail as well as consumers.
Researches have long seen the consumer sentiment data as an excellent tool for test-
ing the rationality of expectations, since it can be interpreted to directly measure
household expectations. It has also been seen as possibly useful information for
forecasting fluctuations in economic activity, as it may be seen as containing some
private information of the consumers on their future intentions.
There is, however, some controversy on the usefulness of consumer survey data
in forecasting economic cycles. One view, as described by Vuchelen (2004), is that
consumer sentiment captures the opinion of the consumers on the general state of the
economy and future economic conditions. In a sense, it summarises the information
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contained in macroeconomic or financial variables. Then, the survey data would
not contain any information additional to those variables, but instead some of them
could explain the sentiment of the consumers.
A second view sketched by Vuchelen (2004) is that the consumer sentiment reflects
also some subjective moods, intentions and private information of the consumers,
which embodies the information in the macroeconomic and financial variables, but
also contains information that cannot be directly deduced from them. The consumer
sentiment data would thus potentially capture the Keynesian ”animal spirits”, if such
exist. The inclusion of the survey data might then improve the predictive power of
a model, when compared to predictions made with traditional economic variables
only.
One of the most distinct implications of the rational expectations assumption to
consumption theory is the Rational Expectations–Permanent Income Hypothesis
(REPIH). The Permanent Income hypothesis itself, which has become mainstream
macroeconomics, states that consumption is determined by long-term income ex-
pectations — not by current disposable income, as the traditional Keynesian view
suggests. The REPIH, which is an extension of this proposition, deals with the
situation where future income is uncertain and cannot be perfectly anticipated.
First proposed by Robert E. Hall (1978), the hypothesis asserts that since all rele-
vant information available to the agents should already be embodied in the optimal
consumption decision, the only relevant predictor of future consumption level is
its current level. In other words, consumption is a random walk. The Rational
Expectations–Permanent Income hypothesis may be tested by testing whether con-
sumer sentiment is a significant predictor of future consumption. If it is, it may
contain some information over and above the current consumption level, and the
rejection of the REPIH should be considered.
A further motivation for this study is the possibility to improve forecasts on private
spending. Since private consumption is a large factor in the aggregate demand and
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a driving force in the dynamics of modern economies, improving the accuracy of
the forecasts on future consumption is also a policy-relevant issue. Thus whether
consumer sentiment helps forecast future household spending is interesting on a very
fundamental theoretical level, but also on a more practical one. This kind of study
assessing the informational content of the consumer survey has not been conducted
on recent Finnish data.
In conclusion, this thesis attempts to answer the following questions:
1. Assuming that consumer survey data represents true expectations of house-
holds, are the expectations rational?
2. Is consumer sentiment, or part thereof, a significant predictor of actual con-
sumer spending?
3. If yes, at which forecast horizons, and to what extent, can the consumer survey
data provide information on future consumption?
The thesis is essentially divided into four parts: the theoretical section, a section
reviewing previous empirical literature, the methodological and empirical section,
and the conclusions. First, I present the relevant theoretical background in chap-
ters 2 and 3. Both the development of the theory of expectations formation and the
relevant macroeconomic consumption theories are reviewed. The historical devel-
opments in the theoretical framework and the interrelations between the diﬀerent
views are discussed. Next, in chapter 4, relevant empirical literature is reviewed. I
will present several articles that test the Rational Expectations–Permanent Income
hypothesis and discuss the results therein. Chapter 5 describes the choice of model
and the methodology that I will use. Chapter 6 describes the data used in the
study, and presents and discusses empirical results of the tests on the rationality of
household expectations; finally, chapter 7 concludes.
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2 Facing the Uncertain
We, as decision-makers, face many uncertainties in the world around us. We can
never be entirely sure on what will happen in the future, and what consequences our
decisions will have, since we do not possess the ability to perfectly foresee the future.
Virtually any economic decision also has an intertemporal dimension; consumption
decisions are a clear example of intertemporal decisions under uncertainty. The way
individuals or households see their future prospects depends on their expectations
and the rules by which they form them. These expectations may be formalised in
diﬀerent ways in order to include them in economic analysis. The formal expectation
rules shape the results of the analysis, and hence also have an important impact on
any policy analysis.
2.1 Expectation Formation
Economists have long acknowledged the importance of uncertainty and dealing with
it by forming expectations. Early attempts at formalising expectations, before the
concept of rational expectations was proposed by Muth (1961), are often called naive
expectations. Examples of naive expectations are static and adaptive expectations
(Shaw 1984, p. 19). Static expectations postulate that the economic conditions of
today will also hold tomorrow. In other words, the expected future value of an
economic variable is equal to its current value. Let Cet+i|t denote an expectation
10
on the level of consumption expenditure in period t + i, formed in period t, and
Ct the actual realised consumption expenditure in period t. Then, assuming the
expectation is formed in period t for any subsequent period t+ i > t, the following
holds:
Definition 1 (Static Expectations).
Cet+i|t = Ct. (2.1)
The assumption (2.1) is essentially a steady-state condition. Static expectation
assumptions may be made for the level as well as for the growth rate of a variable.
Such assumptions may well hold for some variables. However, the static expectation
assumption ignores any fluctuations that may have an impact on the variable, or even
the possibility of such fluctuations. Also any possibly useful information contained
in the past evolution of consumption is ignored in (2.1).
Clearly, a more dynamic formulation of expectation formation would be useful.
Adaptive expectations postulate that individuals will take into account their past
experiences and adapt their expectations on future prospects accordingly (Attfield
et al. 1991, p. 6). Assume an expectation is formed for the level of consumption one
period ahead. This can be formally expressed as follows.
Definition 2 (Adaptive Expectations).
Cet+1|t = Cet|t−1 + α(Ct − Cet|t−1), 0 < α < 1. (2.2)
Here, Cet+1|t denotes the expectation on Ct+1 that was formed in period t. Equation
(2.2) says that the expected value of consumption one period ahead is equal to the
consumption level which had been expected for the current period, plus a fraction
of the error in this expectation. The value of the parameter α defines how quickly
the individual adjusts her expectations after an unexpected shock has occurred. If
α = 1, the equation collapses to the static case in equation (2.1). The adaptive
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expectations formulation is intuitively appealing, and may be applied to a wide
variety of variables.
Equation (2.2) may be rewritten as
Cet+1|t = αCt + (1− α)Cet|t−1. (2.3)
In other words, the expectation for the value of Ct one period ahead is formed as
an autoprojective process of order one: past expectations are taken into account by
a lag order of one. In period t, the value of Ct is assumed known, so that it is a
constant in (2.3). By iterated substitution, we can equivalently write
Cet+1 = αCt + α(1− α)Ct−1 + α(1− α)2Ct−2 + α(1− α)3Ct−3 + . . . (2.4)
Now we can see that the adaptive expectations explicitly link the expected value of
consumption to all past history of actual consumption, giving a greater weight to
more recent observations.
Despite the intuitive appeal of the concept, this formulation for expectation for-
mation also has problems. Firstly, all current and possibly relevant information,
beside the actual consumption history, is ignored in (2.4): the full potential of the
information set available to the agent is left unused. Furthermore, if a variable is
constantly rising or falling, adaptive expectations never fully catch up, but instead
always under- or overestimate, respectively, the future value of the variable (Attfield
et al. 1991, p. 9). Consumption level, for example, does have a rising trend over
time, and it also exhibits clear seasonal fluctuations. This is illustrated in Figure 2.1.
Adaptive expectations do not take into account this kind of repeating pattern that
could easily be seen in past data, since it is only a weighted sum of past obser-
vations as in (2.4), and as such too simplistic. Thus, adaptive expectations imply
suboptimal behaviour on the part of the agents. The Rational Expectations were
























Figure 2.1: Private consumption in Finland 1990–2010
2.2 Rational Expectations
2.2.1 Formal Definition
This section briefly presents the foundations of rational expectations hypothesis
and discusses some general critiques of the theory. As seen in the previous section,
naive expectations lead in general to suboptimal behaviour, and the formalisations
are fairly simplistic. John F. Muth (1961) is usually cited as the first to propose
and fully formalise the concept of rational expectations. He notes that there is
little evidence that the actual economy works as the previously formulated, naive
expectations in dynamic models would imply. He also points out that economic
processes are very sensitive to how expectations are influenced by actual outcomes
(Muth 1961).
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Muth (1961) then argues that there should be a direct link between how agents form
expectations and the predictions of the economic model in question, i.e. expecta-
tions should be model-consistent. In other words, he proposes that ”expectations,
since they are informed predictions of future events, are essentially the same as the
predictions of the relevant economic theory” (Muth 1961, p. 316) and calls such
expectations rational.
He argues that this assumption has three important implications (ibid.):
1. Information is scarce, and the economic system generally does not waste it.
2. The way expectations are formed depends specifically on the structure of the
relevant system describing the economy.
3. A ”public prediction” [. . . ] will have no substantial eﬀect on the operation of
the economic system (unless it is based on inside information).
These assumptions mean that the expectations are informationally optimal, eﬃ-
ciently using all relevant information available, but also that the expectation forma-
tion is explicitly model-dependent. The third assumption implies that only unpre-
dicted shocks, informational of otherwise, can disturb the economic system.
Formally, the concept can be expressed as follows. Denote the information set of the
agent at time t by Ωt. Assume that consumption Ct+1 is determined by a vector of
explanatory variables Xt ∈ Ωt — which may contain lagged values of consumption
itself, Ct, . . . , Ct−n — and a random disturbance term εt+1:
Ct+1 = β￿Xt + εt+1. (2.5)
εt+1 is assumed to be a white noise process, for which E(εt+1) = 0 and V ar(εt+1) =
σ2 < ∞. β is a vector of constant coeﬃcients. If expectations are rational, the
expected value Cet+1|t must be the best possible forecast based on the actual process
(2.5) governing Ct, given the information set of the agent at the time of forming
14
the expectation Ωt (Attfield et al. 1991, p. 19). In a theoretical sense, the optimal
forecast of a variable is the one that minimises the mean squared error (MSE), as
defined in equation (2.6) (Hamilton 1994, p. 73).
MSE(Ct+1) ≡ E(Ct+1 − Cet+1|t)2. (2.6)
Cet+1|t denotes a forecast — any forecast — of Ct+1 in period t given the observations
Xt. The forecast that minimises this expression is the mathematical expectation
of Ct+1 conditional on the information Xt. This is simply, at the same time, the
definition of rational expectations: the forecast that uses optimally all the rele-
vant information available at the time of forming the expectation (Pesaran & Weale
2006). This result will not be proved here; a proof can be found for example in
Hamilton (1994, p. 73).
Definition 3 (Rational Expectations).
Cet+h|t = E(Ct+h | Xt) =
￿ ∞
−∞
Ct+hf(Ct+h|Xt)dCt ≡ Et(Ct+h). (2.7)
Equation (2.7) gives the general definition of an h-period-ahead expectation formed
in period t. It is equivalent to the mathematical conditional expectation. f(·)
denotes the ”objective” probability density of Ct+h (as opposed to a ”subjective”
view a consumer might have on the probabilities of Ct+h). The last identity is just
a notational definition.
2.2.2 General Implications of Rational Expectations
The expectation formation process defined in (2.7) fulfils Muth’s (1961) definition.
The expectations are formed in accordance with the actual process governing the
evolution of consumption. Unlike with naive expectations, the patterns and trends
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of the variable are taken into account. Since no relevant information known to the
agent is disregarded when forming expectations, they are optimal in the sense of
minimising the MSE: they are the most accurate expectations possible. Then only
shocks to the random disturbance term may cause errors. These shocks could be,
for example, ”public predictions based on inside information”, or other unexpected
events, to which Muth (1961) refers.
Recalling that the disturbance εt+1 is assumed to be mean-zero white noise, the
expectational error is given by
Ct+1 − Et(Ct+1) = β￿Xt + εt+1 − Et(β￿Xt + εt+1)
= β￿Xt + εt+1 − β￿Xt − Et(εt+1)
= εt+1 − Et(εt+1)
= εt+1.
(2.8)
Since by assumption E(εt) = 0 ∀ t, this implies that, on average, the expectational
errors are zero and exhibit no pattern when expectations are assumed to be ra-
tional. This means that economic agents do not make systematic errors in their
expectations; they are unbiased.
Rational expectations are also the most eﬃcient method of expectation formation,
in that the expectational errors have the smallest variance when expectations are
rational (Attfield et al. 1991, p. 25). This follows simply from the fact that the ra-
tional expectations minimise the MSE, which represents the variance in the forecast
errors.
2.2.3 Critique of the Rational Expectations assumption
While the concept of rational expectations is theoretically appealing, and easily ap-
plicable to any dynamic framework, it has also been the target of a great deal of
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criticism. Perhaps the most common critique concerns the general plausibility of the
assumption that economic agents form their expectations rationally (Attfield et al.
1991, p. 26). Do individuals really use eﬃciently all the relevant information they
have? Do they really have enough economic knowledge to judge which information
is relevant and which is not? Shaw (1984, p. 50) argues that the theory of rational
expectations does not imply that economic agents should have an intricate knowl-
edge of how the economy works; only that they use their information to their best
ability, and in some way learn from their past experience, eliminating systematic
errors in their expectation formation. Attfield et al. (1991, p. 27) add that it suf-
fices that some agents have intricate knowledge of the economy, such as economic
institutions or government bodies who make public forecasts. Other agents will
then obtain the forecasts from them. Such a model for the transmission of rational
forecasts is proposed by Carroll (2003); his work is discussed in detail in chapter 4.
Further, Attfield et al. (1991, p. 27) propose that any one individual does not need
to be perfectly rational, but may instead systematically over- or underestimate her
expectations, as long as on average the expectations in an economy are rational.
Thus, in a macroeconomic framework, the assumption of rational expectations may
be relaxed such that it holds on average, not necessarily at the individual level.
A second critique concerns the plausibility of assuming that economic agents know
the true processes which govern the evolution of economic variables. For example,
despite decades of academic research, there is still considerable disagreement on
what exactly is the process determining inflation. There are also diﬀerent views on
what drives the consumption level; these views will be discusses in more depth in the
subsequent sections. Attfield et al. (1991, p. 30) propose that as empirical evidence
accumulates, the various economic processes should become more precisely known,
and therefore, this leads to convergence towards the assumption that the processes
behind the variables are known to agents.
Furthermore, as Shaw (1984, p. 57) argues, it is suﬃcient that the agents act as
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if they knew the true model of the economy. In reality, of course, individuals do
not make decisions through formal models. But if the formal model is useful in
predicting the actions of the agents, the ”as if” assumption is a useful one. This is
an instrumentalist view, which emphasises the predictive usefulness of the assump-
tions instead of their realism. It is possible that individuals having an incomplete
understanding of the economy act in this way: they may form expectations based
on a model which they believe is accurate. However, as Pesaran (1987, p. 23) points
out, this does not imply that the expectations would then exhibit any of the op-
timality properties of rationality. To the contrary, the optimality of expectations
depends on the validity of the model on which they are based. The instrumentalist
view is then, in eﬀect, just another way to impose model-consistent restrictions to
expectational parameters in the model, instead of oﬀering a ”realistic” description
of how individuals actually form expectations.
There may also arise cases where expectations are self-fulfilling (Pesaran 1987, p. 24).
If all the agents on a market agree on a misspecified model, and act as if it were
the true model, their rationally formed expectations based on this false model will
be self-fulfilling. Then they may indeed seem optimal. Speculative bubbles are an
example of such situations: if everyone on the market expects the price of a share
to rise by a given percent, it is likely to do so, regardless of its actual realised yield.
However, such bubbles are very unstable, and are bound to burst sooner or later.
On a similar and more general note, Evans & Honkapohja (2001, p. 11) point out that
rational expectations assumption is an equilibrium concept. The actual stochastic
process, which the variable to be predicted follows, may depend on the forward-
looking expectations and forecast rules of the agents. This is the case for example
with prices and inflation. Thus, the optimal forecast rule of an agent depends on the
forecast rules of others. An equilibrium with rational expectations then imposes the
condition that each agent’s choice of forecast rule is a best response to the choices of
others. They also note that there may exist multiple rational expectations equilibria
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within a given model.
A subtle critique put forth by Pesaran (1987, p. 13) concerns the very nature of
uncertainty. He suggests that there are two distinct sources of uncertainty: pure
risk and ignorance. Pure risk, which emerges from the possibility of diﬀerent states
of nature, which the agent cannot aﬀect, leads to exogenous uncertainty. On the
other hand, behavioural uncertainty arises when agents are incapable of perfectly
anticipating others’ actions and behaviour in the market: when they are ignorant.
The uncertainty attached to events is then subjective to the agent. If uncertainty
is caused by such ignorance, the individual’s own actions may aﬀect or alter the
outcomes.
Pesaran (1987, p. 13) argues that under behavioural uncertainty, there may not
exist a formal representation of expectations. Since behavioural uncertainty stems
from the interactions of ignorant agents with incomplete information, the subjec-
tive probabilities attached to uncertain events are not invariant with respect to the
perceived actions of others. Hence, only expectations formed under strictly exoge-
nous uncertainty — which is invariant with respect to any action by the agents —
may be formalised in a probabilistic framework; attempts towards a universal for-
malisation of expectations may be useless. Pesaran (1987, p. 31) suggests that the
conventional Keynesian view, which emphasises societal customs, habit formation
and the existence of irrational ”animal spirits”, may be more useful when dealing
with behavioural uncertainty. The Keynesian view is discussed in more detail in the
next section.
Lastly, a common critique concerns the testability of the Rational Expectations
hypothesis. As Pesaran (1987, p. 22) points out, agents’ true expectations are either
unobservable, or observable only with errors. Data on expectations may be highly
unreliable. This imposes diﬃculties to direct tests of the hypothesis. Indirect tests,
on the other hand, are not invariant to the choice of the behavioural model and
the specification of the expectational variables. Furthermore, even if restrictions
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imposed by rational expectations lead to accurate predictions of the economy, or
to a model which fits the data well, it does not mean that alternative restrictions
could not perform as well. Therefore, Pesaran (1987) claims that the hypothesis is
eﬀectively immune to falsification.
In conclusion, the assumption of rational expectations may be countered with sev-
eral non-trivial critiques. The plausibility of the assumption may well be questioned,
as well as its general applicability. Even the fundamental question of whether ex-
pectations may be mathematically formalised at all is debatable. Probably the most
famous treatise of irrational, whimsical expectations on future prospects is Keynes’
(1936, pp. 161–162) talk on ”animal spirits”, which he also calls ”spontaneous opti-
mism”. He notes that human decision cannot depend on mathematical calculations
of expectations on future outcomes, since there does not exist a basis for such anal-
ysis. Keynes argues that while we may try to rationally choose between alternatives
and calculate the costs and benefits of the choices, we must often fall back on pure
chance or intuition in decision-making.
20
3 Theories of Consumption
Consumption is a concept familiar to every individual and household. Every hu-
man being needs to consume some things every day, such as food or sleep. This
makes consumption one of the most important concepts in economic theory, and
its modelling an elementary task. This chapter discusses the implications of the
Rational Expectations Hypothesis to theories of consumption. The objective is to
understand how modern macroeconomic theory treats the concept of consumption
and that of consumers; this is not a trivial question. By applying the hypothesis of
rational expectations to consumption theory, we impose important assumptions on
the behaviour of individuals.
The concept of rational expectations was formally defined in section 2.2. We may
now turn our attention to its implications on the theory of consumption. The as-
sumption that expectations are rational has had a strong impact on how mainstream
macroeconomics handles consumption and how the theory predicts consumption to
behave. Private consumption is an important determinant of both economic growth
and fluctuations, and has been the focus of a great deal of research. In order to
better understand the impact of the ”rational expectations revolution”, this sec-
tion presents the major developments in macroeconomic consumption models from
a historical perspective. First, the Keynesian view, in which current income largely
determines the consumption level, is considered. Next, in section 3.2 we turn our
attention to the life-cycle model of consumption, originated in the 1950s. Finally,
21
the random walk model of consumption, proposed by Robert E. Hall in 1978, is
presented in section 3.3. It incorporates uncertainty and rational expectations to
the life-cycle model.
3.1 The Keynesian View on Consumption
John Maynard Keynes, the father of the Keynesian school of economics, treated
consumption as part of the macroeconomic system in his classic work, ”The General
Theory of Employment Interest and Money” from 1936. He defines the aggregate
private consumption in an economy as equal to the aggregate supply of final goods in
the economy, or equivalently, the total output minus investments of entrepreneurs.
Therefore the three concepts of income (output), consumption and saving are not
independent, but depend on each other. He defines total income in the economy as
the sum of total expenditure on consumption and total investments. Since savings
are the excess income on consumption expenditure, savings must equal investments.
The net income is the sum of consumption expenditure and net savings (savings, if
positive, and borrowings, if negative).
Therefore the consumption decision, or equivalently the saving decision, determines
the aggregate income (equal to aggregate output) in the economy as well as the level
of investment. Keynes (1936, ch. 8) treats this decision through what he calls the
propensity to consume, which in facts represents a specific form of a consumption
function. The propensity to consume relates the expenditure on consumption C to
income Y when employment is at a given level, through a functional relationship:
C = g(Y ). (3.1)
According to Keynes (1936), the exact nature of the relationship g(·) is determined
by objective factors in the economy, as well as by subjective ones: the psychological
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needs and habits of the individuals and the customs of the society. The objective
factors include windfall changes in the value of capital, changes in the rate of time-
discounting, changes in fiscal policy and changes in expectations on future income
levels. However, he does not formalise these expectations and notes that while they
may have a significant eﬀect on the individual level, they are likely to average out at
the aggregate level. He concludes that in a given situation, excluding any of these
unexpected changes, the propensity to consume is a fairly stable relationship in the
short run.
Keynes names precautionary motives, time preferences as well as consumption-
smoothing incentives as subjective factors, but also ”unreasonable but insistent”
avarice (Keynes 1936, pp. 107–108). He therefore allows for irrational or subop-
timal behaviour of individuals, and does not approach the consumption choice as
arising from a microeconomic utility-maximisation framework. Contrary to more
recent theorists, as we will see in the subsequent sections, he deems these subjective
motives unimportant in the determination of the aggregate consumption, since he
argues that these kind of psychological motives — which arise from societal con-
structs — are very slow to change and may thus be taken as given in the analysis
(Keynes 1936, p. 110). Given these assumptions, it is clear that the Keynesian
characterisation of the relationship between consumption and income is a short-run
one.
Therefore, Keynes concludes that the main determinant of consumption is the in-
come level, not the propensity to consume itself. More specifically, he makes the
assumption that the net income, or the current disposable income, determines the
level of consumption expenditure in any given time period, since the net income
includes the gross income and net savings in that period. Keynes (1936, p. 96) also
assumes — by what he calls a ”fundamental psychological law” — that consumers
increase their consumption expenditure proportionally to an increase in net income.
Hence, since the consumption expenditure does not rise by an equal absolute amount
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compared to the increase in net income, saving (or non-consumption) also tends to
increase, as a proportion of net income, when income rises to a higher absolute level.
This means that the marginal propensity to consume has the following property:
0 < dCdY < 1. (3.2)
Although Keynes himself does not explicitly define the relationship g(·) in his ”Gen-
eral Theory”, the standard Keynesian consumption function is often presented as
Ct = α0 + α1Yt. (3.3)
In equation (3.3), consumption expenditure Ct is a constant fraction of net income
Yt, as Keynes assumes it to be (at least in the short run). α0 is the amount that
would be consumed if net income was zero, and α1 ∈ (0, 1) is the marginal propensity
to consume. This formulation postulates that the marginal propensity to consume
stays constant at all income levels. However, as Keynes (1936, p. 96) also notes, the
presence of the constant term α0, if it is greater than zero, implies an increase of
the ratio of saving to income in the long-term, if absolute income level rises.
While initially empirical evidence was found in favour of Keynes’ proposition in the
short term, the long-term data did not support the Keynesian view (Friedman 1957,
p. 3). Keynes’ theories have been heavily criticised, first, for completely disregarding
any utility-maximisation behaviour of the consumer, instead only considering aggre-
gate variables. Second, as many critics point out, the amount of assumptions on the
decision-making of individuals, which Keynes takes ”as rules” of human behaviour,
is abundant. These critiques sparked more intricate theories for the relationship of
consumption and income, discussed in sections 3.2 and 3.3.
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3.2 The Permanent Income Hypothesis: Consump-
tion under Certainty
The Life-Cycle model of consumption was developed by economists in the 1950s and
1960s (see e.g. Brumberg & Modigliani 1954, Ando & Modigliani 1963), whereas
the Permanent Income Hypothesis was proposed by Milton Friedman (Friedman
1957) as a response to the Keynesian theory of consumption. The main result
of both models is that households choose their consumption level as a proportion
of their total lifetime resources, i.e. their permanent income, in contrast to their
current disposable income (or current net income), as the Keynesian view suggests.
The key intuition is that individuals wish to smooth their consumption over their
lifetime, instead of letting it fluctuate over short-term changes in disposable income.
Friedman (1957) himself did not define any specific horizon for the optimisation
problem of the consumer; instead, he considered consumption-smoothing over some
adequate ”long term”. Ando & Modigliani (1963) provided a formal presentation
of the problem with a defined optimisation horizon, but also took into account
distinct features of diﬀerent periods in an individual’s life, when the periods are not
homogenous — hence the name ”Life-Cycle” model. The two models are very similar
in their conclusions, so they will be not considered separately in detail. Instead, the
presentation of the Permanent Income model in this section adapts the presentation
in Romer (2006, ch. 7).
Let us first examine the case of consumption decision under certainty. Consider, for
simplicity, a representative household who has an infinite lifespan of∞ periods, and




βiu(Ci), 0 < β < 1. (3.4)
Here u(·) is the time-separable instant utility function in any given period t, and is
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assumed to exhibit the standard property of diminishing marginal utility: u￿(·) >
0, u￿￿(·) < 0. β ∈ (0, 1) is the subjective discount rate of future consumption.
The higher β is, the more the household values future consumption against current
consumption. On the contrary, if β is low, the household does not place great value
on future consumption levels, but wishes to consume as much as possible as soon as
possible.
Assume further that the household receives income Yt in all periods t = 1, . . . , T .
This income is taken as given. Moreover, the household can save or borrow at an
exogenous and constant interest rate r, and any outstanding debt must be repaid at
the end of the lifetime of the household. The household’s budget lifetime constraint













This simply means that aggregate consumption expenditure (on the left-hand side of
equation (3.5)) cannot exceed aggregate income (on the right-hand side), discounted
to the present value by the market interest rate r. If the constraint is binding, the
household will eventually consume all of its income over its lifetime.
The programme of the household is to maximise the lifetime utility (3.4) subject to



































By combining (3.7) and (3.8) and solving for λ, we see that the present-value
marginal utilities between any two periods must be equal:
[β(1 + r)]t−1u￿(Ct) = [β(1 + r)]τ−1u￿(Cτ ) (3.9)
This implies that the present-value marginal utility of consumption is constant over
time, and, since marginal utility is strictly monotonous by assumption, the present
value of consumption itself must be constant over time. If we make the simplifying
assumption that the subjective discount factor β equals the market discount factor
1
1+r (which at the optimum would be a plausible assumption, since the markets
should ideally reflect households’ preferences), the first-order condition reduces to
u￿(Ct) = u￿(Cτ )⇔ Ct = Cτ ∀ t, τ. (3.10)
In this case, consumption level is equal in all periods. Substituting C1 = C2 = · · · =
C into the (binding) constraint (3.5) yields the following result.































Thus, in equilibrium, the household allocates to each period a share of its total life-
time resources, proportional to consumption. A household’s consumption decision in
any given period t does not depend on the current income in that period, but instead
on the total discounted lifetime resources and the interest rate r. The right-hand
side in equation (3.13) is the permanent income. The diﬀerence between current in-
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come Yt and permanent income is transitory income. Friedman (1957, p. 221) does
not define the permanent income explicitly, but instead suggests that it is a suitable
long-term income expectation to which individuals adapt their behaviour. He adds
that permanent income is not directly measurable. The current (measured) income
is the sum of two components, a permanent and a transitory one. Friedman (1957,
p. 222) supposes that the two components are mutually uncorrelated, such that the
transitory component includes only unanticipated income shocks or measurement
errors.
3.3 Consumption under Uncertainty
Let us now consider the consumption decision under uncertainty, expanding the
analysis in the previous section. In section 3.2, all future income was known be-
forehand to the household. But this is not a very realistic assumption. How do the
results of the analysis change, if there is uncertainty about future income levels?
Although both Friedman (1957) and Ando & Modigliani (1963) considered a model
under uncertainty, Friedman did not define the expectations formally, and Ando &
Modigliani used a naive formulation for expectations.
The Rational Expectations–Permanent Income Hypothesis was first proposed by
Hall (1978), incorporating uncertainty over future income and consumption into the
analysis by making income stochastic. The expectations formed by the households
on their future income and consumption expenditure are assumed to be rational.
All other assumptions made in section 3.2 apply. The presentation here adapts the
presentation in Hall (1978) and Romer (2006, ch. 7).



























Now, the budget constraint consists of expected future consumption as well as ex-
pected future income. The expected life-time stream of income must equal the
consumption over the life-time, again discounted to present value with the market
interest rate. The consumption and income are assumed known for the periods
1, . . . , t and uncertain for all periods after t. The expectations on future income are
assumed to be rational in the sense of being optimal conditional on all information
available to the household in the period of forming the expectation.







































⇒ Et [u￿(Ct+1)] = [β(1 + r)]−1u￿(Ct). (3.19)
There are no expectations in equation (3.17), since Ct is known in period t. The
result (3.19), also called the ”Euler Equation” of consumption, follows from com-
bining the conditions (3.17) and (3.18). It leads to the following theorem, proposed
by Hall (1978).
Theorem 2 (The Rational Expectations–Permanent Income Hypothesis). A house-
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hold, who maximises its expected utility of consumption over time, given the assump-
tions above, consumes at the optimum according to the condition (3.19). Then no
information available in period t, apart from consumption level Ct, helps predict
future consumption Ct+1, in the sense of aﬀecting the expected value of marginal
utility.
This result implies that marginal utility follows the autoregressive process
u￿(Ct+1) = γu￿(Ct) + εt+1, (3.20)
where γ = [β(1+r)]−1 and εt+1 is a white-noise disturbance term. More specifically,
it implies that neither past or current disposable income nor the permanent income
help predict future consumption, once the current consumption expenditure Ct is
known.
We may again make the simplifying assumption β = (1 + r)−1, or that the subjec-
tive discount rate equals the market discount rate. Then γ = 1 and the expected
marginal utilities are constant over time in the equilibrium according to (3.19). The
marginal utility follows the random walk process:
u￿(Ct+1) = u￿(Ct) + εt+1. (3.21)
Now, the expected level of consumption in period t+1 depends on the curvature of
the utility function u(·), which represents the level of risk aversion of the household;
a specific functional form for u(·) must be assumed to derive any explicit outcomes.
Hall (1978) distinguishes various cases in his original article, described below.
Case 1. Certainty Equivalence.
Let us assume a quadratic utility function u(Ct) = aCt− bC2t . This functional form
corresponds to a risk-neutral consumer, since marginal utility is linear: u￿(Ct) =
a − 2bCt. Applying this result to equation (3.19) and maintaining the assumption
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β = (1 + r)−1 yields:
Et(a− bCt+1) = a− bCt (3.22)
Et(Ct+1) = Ct (3.23)
Ct+1 = Ct + εt+1. (3.24)
Here the consumption level itself is a random walk. Hall (1978) argues that any
other explanatory variable, observed in t or earlier, inserted into (3.24) cannot have
a non-zero coeﬃcient. The best forecast for the future consumption level is the
current consumption level, and the change in consumption level from one period to
the next is eﬀectively unforecastable.
Case 2. Precautionary Saving.
Now, assume a constant elasticity of substitution (CES) form for the utility func-
tion: u(Ct) = C(σ−1)/σt . This functional form captures diﬀerent levels of risk aversion.
The marginal utility of consumption is u￿(Ct) = σ−1σ C
− 1σ
t . The relative risk aver-
sion coeﬃcient is constant in consumption, and depends only on the coeﬃcient σ:
R(Ct) = −Ct u￿￿(Ct)u￿(Ct) = 1σ .
















t + εt+1. (3.26)
Again, εt+1 is a white-noise disturbance term. The consumption level is governed
by a random-walk process, but depends on the relative risk aversion coeﬃcient 1σ . If
the household is not risk-neutral but risk-averse, there will be precautionary saving.
Hall (1978) makes the further argument in his original paper that if the change
in marginal utility from one period to another is small, the consumption level itself
approximately follows a random walk as in (3.24) regardless of the form of the utility
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function (or the level of risk aversion). This is a very strong proposition. It implies
that all relevant information — past, current or foreseeable — would be embodied in
the current consumption level, and only unexpected disturbances would be captured
in the residual εt+1. Therefore no further information on income level, or any other
variable, could have any predictive power over future consumption levels. The best
forecast for consumption level in the next period is the current consumption level.
This proposition shows how dramatic an eﬀect the simple yet powerful concept of
rational expectations has on such a straightforward analytic model.
Hall’s result has been the subject of much controversy, since it is fairly counter-
intuitive and against the traditional understanding on how private consumption
behaves. It has also been subjected to numerous empirical tests, and has often been
rejected. According to the random walk model, consumption should not respond to
expected or predictable changes in income, since the decision on the current level
of consumption should already have taken this expected change into account. The
counter-proposition — that predictable changes in income do produce predictable
changes in consumption — is referred to as the excess sensitivity of consumption.
This concept was first put forth by Marjorie Flavin (1981). Flavin found that con-
sumption on non-durables responds to changes in income innovations much more
than it should, if the REPIH held.
Hall’s formulation also assumes that lending and borrowing are completely uncon-
strained — and indeed this assumption is key both to Friedman’s Permanent Income
Hypothesis and Hall’s extension of it. If liquidity constraints are added to the model,
the results change considerably. Households are no longer able to optimally smooth
their consumption over their lifetime. Carroll (2001) points out that essentially,
precautionary savings and liquidity constraints lead to the same end result. The
only diﬀerence is that liquidity constraints on financial markets prevent agents from
borrowing or lending, while precautionary savings make agents themselves choose
not to borrow or lend as much as they could. Then, consumption growth will be
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tied to predictable income.
In this analysis, I also made the assumption that the subjective discount factor β
equals the inverse of the market rate 1 + r. This is a specific restriction, which
would generally render β very close to 1, as the market rate r is in general close to
zero (for example r = 0.05 would be a reasonable value). But again, letting go of
this assumption and assuming households are impatient — that they do not value
future consumption much — would change the results of the analysis: consumption
would not necessarily be a random walk. Friedman (1957) himself suggested that
the subjective time discount factor would be close to one third. This would render
consumers rather impatient.
Carroll (2001) notes that Friedman’s (1957) original, intuitive and rather non-
analytical formulation of the permanent income hypothesis under uncertainty is
indeed closer to the truth than Hall’s analytical certainty-equivalence formulation,
which leads to the famous random walk result. Friedman acknowledged the pres-
ence of the possible constraints discussed above. Carroll (2001) finds that models of
consumption which incorporate realistic constraints, such as moderate impatience,
precautionary motives and liquidity constraints, can and will lead to a consump-
tion model with rational optimising behaviour, but which fits data better than the
random walk model.
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4 A Review of Empirical
Literature
The literature on consumer survey data in consumption forecasting is not quite as
broad as in some other fields, but there has nonetheless been a steady stream of con-
tributions over decades. Several studies explicitly test the Rational Expectations–
Permanent Income Hypothesis (REPIH) using survey data. Section 4.1 considers
direct empirical tests on the REPIH using survey data, whereas section 4.2 discusses
other related literature.
4.1 Tests of Hall’s Hypothesis using Survey Data
Consumer surveys have often been used in direct testing of the REPIH. The research
also casts some light onto the question of what determines ”consumer sentiment”,
and whether it contains some information additional to traditional economic vari-
ables.
An early assessment of the importance of consumer sentiment in consumption fore-
casts is written by George Katona (1957). The researchers had begun to understand
the scope of the importance of private consumption as a determinant of business
cycles. Katona argues that consumer expenditure is tied both to the resources and
the psychological factors, or attitudes, of the buyer. He proposes that aggregate
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consumer sentiment should be studied in order to gather information on future
aggregate consumption, and discusses the methodology of conducting the surveys,
which were at a very preliminary stage at the time.
One of the pioneering works in the field is James Tobin’s study (1959) on the pre-
dictive power of consumer sentiment. He studies whether households that express
optimism are more likely to spend than other households, and whether survey an-
swers to attitudinal questions provide information with predictive value on buying
intentions of households. Further, he discusses whether this information supple-
ments the information contained in traditional financial, economic and demographic
variables, or merely repeats it. Unlike Katona, Tobin emphasises the importance of
assessing the data at individual household level, rather than using aggregate bal-
ances of the survey answers in predicting consumer spending. He finds that the
survey data on buying intentions does have predictive value over future consumer
spending, and that it contains information supplemental to ”objective” economic
and demographic variables. He also suggests that buying intentions is a comple-
mentary variable to the economic variables in the sense that it performs better in
forecasting when used together with the economic variables than when used alone.
The issue in Tobin’s study is that survey data at the time was only collected yearly;
thus the observations were too few and too far apart for the results to be conclusive.
In a study by Acemoglu & Scott (1994), the authors ask the Muthian question
”Are agents’ beliefs consistent with the theory?” According to the REPIH pre-
sented by Hall in 1978, the only significant predictor of consumption is its own
current value, i.e. consumption is a random walk. This hypothesis is empirically
tested on UK consumer survey data. They find that consumer survey information
on consumption intentions is a leading indicator for consumption growth. Higher
confidence signals higher consumption growth and a higher forecast variance; this
result rejects the REPIH. Their empirical results also show that consumer confidence
predicts consumption growth even when conditioned on macroeconomic variables,
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such as unemployment, inflation and real interest rates. This supports the notion
that consumer confidence contains private information that is not contained in the
macroeconomic time series. Acemoglu and Scott discuss possible explanations for
the predictive power of consumer sentiment, but find no role for Keynesian ”ani-
mal spirits”. Instead they conclude that this predictive ability is consistent with
forward-looking behaviour and precautionary motives.
An article by Carroll et al. (1994) studies whether consumer sentiment predicts
household spending, and the reasons why it would. They find that lagged consumer
sentiment has predictive power over current changes in consumption expenditure,
and reject the REPIH. By itself, the consumer sentiment index has clear predictive
ability over changes in household expenditure; when macroeconomic variables are
controlled for, it still has some incremental predictive power. However, the addi-
tional useful information in the consumer sentiment index seems to be sensitive to
the sample period, and in some subsamples, the inclusion of the index worsen the
fit of the models.
Carroll et al. (1994) then try to find explanations for this predictive power. They
consider two possibilities: either consumer sentiment is, in itself, a driving factor of
the economy, and thus causes household spending, or it only reflects the general at-
titudes of households. They test for other simple models of consumption, including
models of precautionary saving and habit formation, but find no evidence to sup-
port them. They suggest that consumption should be modelled with more intricate
models incorporating both precautionary motives and habit formation elements, but
make no definitive conclusions on the nature of consumer sentiment information.
Djerf & Takala (1997) investigate in their discussion paper the performance of the
Finnish Consumer Survey in predicting the recession of the early 1990s in Finland.
They compare the Consumer Confidence Index (CCI) of the survey and its com-
ponents to various macroeconomic time series, with the purpose of assessing the
usefulness of nine confidence indicators in macroeconomic forecasting. They test
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for Granger causality between various macroeconomic variables (as dependent vari-
ables) and corresponding confidence indicators (as explanatory variables). They also
test for the Granger causality in the opposite direction to assess whether confidence
indicators are truly forward-looking. They find that several of the CCI variables
are useful short-term indicators for macroeconomic variables, and that they do have
predictive power. According to their analysis, the CCI leads the GDP series by
approximately 3–4 quarters. However, they also conclude that confidence indicators
are more volatile than realised macroeconomic data, and that they can thus produce
false signals in forecasts.
However, while Djerf & Takala (1997) find that the consumer confidence index
is useful in predicting many macroeconomic variables, it fails to be particularly
useful in predicting consumption. They construct an explicit test for Hall’s Rational
Expectations–Permanent Income Hypothesis in their paper, and find that although
the CCI is a significant predictor of changes in consumption by itself, it is not a useful
predictor of changes in consumption (especially consumption of non-durables), when
macroeconomic variables are controlled for. Thus the REPIH is strongly rejected
by their test, but at the same time the findings suggest that the CCI reflects only
information already contained in other variables when predicting consumption.
Souleles (2004) also examines the issue of rational expectations in his paper. He uses
micro-level data from the Michigan Consumer Sentiment survey to test the ratio-
nality of consumer expectations on future consumption. He finds that expectations
appear to be biased: forecast errors did not average out during the sample periods
of almost 20 years. Furthermore, the bias was not constant over time, but instead
correlated with the business cycle status: households seemed to underestimate the
severity of the recessions. Forecast errors also correlated with the demographic
status of the household, i.e. were heterogenous.
In spite of the bias in households’ forecast errors, and in accordance with other
studies, Souleles (2004) also finds that consumer sentiment is a significant predic-
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tor of household expenditure. He suggests that the cross-sectional micro-level data
concerning household intentions, rather than their general opinions on the economy,
are especially useful in predicting expenditure; this information is lost in the aggre-
gated consumer sentiment index. Higher consumer confidence correlates with less
saving. Therefore, similar to Acemoglu & Scott (1994), he also argues that the data
supports precautionary motives, and rejects the Permanent Income hypothesis.
A recent study by Kwan & Cotsomitis (2006) examines the relationship between the
Canadian Index of Consumer Attitudes (ICA) and private consumption expenditure
in Canada. They construct a direct test for the REPIH in their paper, following
the approach in Carroll et al. (1994), and reject the hypothesis. In accordance to
other papers, they find that by itself, the ICA is a strongly significant predictor for
private spending. However, when macroeconomic variables are controlled for, the
incremental predictive power of the ICA is rather modest, but nonetheless positive.
The evidence in these papers is mixed, but the general impression is that consumer
sentiment data has at least some predictive ability over and above macroeconomic
variables. The REPIH is clearly rejected in all of the studies. Some articles conclude
that consumer confidence is a useful predictor for household spending, and further-
more that there are gains in using micro-level rather than aggregate data. Some
studies find evidence to support precautionary motives in consumption, reflected in
the consumer sentiment. However, a study on the Finnish consumer survey by Djerf
& Takala (1997) concludes that the Finnish CCI is not very useful in predicting con-
sumption when conditioned on macroeconomic variables. This results is especially
interesting for this thesis, and will be further investigated in the following sections.
The empirical findings may be conditional on the country where the survey data is
collected and the way it is aggregated into indices.
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4.2 Other Related Literature
This section presents some interesting work on topics closely related to, but not
directly dealing with, the testing of the REPIH and the predictive performance of
consumer sentiment in forecasting household spending.
Holly & Tebbutt (1993) are not concerned with testing the theory of REPIH, but
instead investigate whether the inclusion of consumer survey information into a
composite forecast improves predictions on consumer expenditure. They find that
in their sample, the consumer confidence index does not significantly improve their
forecasts based on structural equations. They point out, however, that consumer
survey data might have a role as a short-run business cycle indicator due to the
frequently published data.
Vuchelen (2004) studies the relationship between consumer sentiment and macroe-
conomic variables, and proposes direct measures of expected economic conditions
and uncertainty in order to determine what constitutes the consumer sentiment. He
notes that large shifts — especially drops — in consumer sentiment do signal changes
in economic growth, but argues that the consumer sentiment embodies information
from macroeconomic data, and can thus be explained by selected economic vari-
ables. Vuchelen tests Belgian consumer sentiment, as surveyed by the European
Commission, for two variables that may explain consumer sentiment: expected in-
come and the uncertainty about this expected income. He uses the average of point
forecasts for GDP growth, produced by diﬀerent institutes, as a measure of expected
income, and the dispersion of the point forecasts as a measure of uncertainty on the
expected income. He finds evidence in favour of the proposition that consumer
confidence can be largely explained by these two variables, and that it is sensitive
to growth forecasts. He concludes that there is no significant predictive power in
consumer sentiment.
In his work, Carroll (2003, 2006) criticises the convention of simply assuming ra-
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tional expectations in macroeconomic models, and constructs and tests an explicit
model of an expectation formation mechanism. He proposes an interesting model of
”sticky” or ”epidemiological” expectation formation, where instead of making their
own predictions, individuals absorb forecasts made by professionals through news
coverage. The central assumption is that not everyone pays close attention to eco-
nomic news, so that it takes some time for individuals to update their beliefs and
expectations on the economy. In any given period, only a probabilistic fraction of
individuals learn the latest forecast. Moreover, it is assumed that the professional
forecasts are rational (i.e. informationally optimal). In this way, a microfoundation
is constructed for an aggregate expectation formation in the economy. Carroll (2003)
tests his model with inflation and unemployment data, and finds that the model fits
the data remarkably well. While explicitly dealing with inflation and unemployment
expectations, he argues that a similar model should work for any macroeconomic
expectations. The inclusion of such epimemiological expectation formation dynam-
ics could improve the fit of a large variety of macroeconomic models, where the pure
rational expectations assumption is rejected. He also sees that there is much to be
gained from using survey data in explicitly modelling expectations.
In a similar vein, but taking a diﬀerent approach, Branch (2004) develops an explicit
model of rationally heterogenous expectation formation, and uses survey data on
inflation expectations for empirical testing. In the model, agents choose between
diﬀerent prediction mechanisms to form their expectations, including naive and
adaptive expectation formation as well a rational optimising scheme. His findings
suggest that every agent has a bias towards some belief formation method, but
a poorly performing method is likely to be given up. If the cost of using a non-
rational expectation formation method is small compared to a rational one, there
is little switching. This result is in accordance with a weaker formulation of the
rational expectations hypothesis, which emphasises weighing the benefits and costs
of acquiring costly information, on which decisions are based.
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5 Testable Hypotheses and
Econometric Methodology
This chapter lays out the the testable hypotheses and and the methodology of choice
to be used in the next chapter, where empirical data is applied to the model. First,
the hypotheses are presented in section 5.1. I discuss the choice of methods in
section 5.2.
5.1 The Testable Hypotheses
The first objective of the thesis, laid out in the introduction, is to consider whether
households expectations are indeed optimal forecasts of future household spending:
whether they are rational. The second question is whether consumer sentiment
forecasts household expenditure. A direct test of the rationality of the expectations
is diﬃcult to build because of the qualitative nature of consumer survey responses.
The second question oﬀers an indirect way to test the rationality of expectations.
If the answer to the this question is yes, we might suspect that expectations of
households are not rationally formed within the Rational Expectations–Permanent
Income model. The test is hence model-dependent.
The task is then to investigate whether the Rational Expectations–Permanent In-
come hypothesis (REPIH) holds. As seen in section 3.3, an important — and testable
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— implication of the REPIH is that no information besides the current consumption
expenditure should have any predictive power on the future consumption. Therefore,
if consumer sentiment is a significant predictor of future consumption expenditure
(in the statistical sense), it is evidence against the REPIH. The tests are presented
in detail in the following sections.
5.1.1 The Baseline Regression Model
The REPIH is first tested through a simple linear regression model. A similar ap-
proach has previously been used for example in Carroll et al. (1994), Djerf & Takala
(1997) and Kwan & Cotsomitis (2006). Since consumption expenditure is likely to
be a non-stationary time series, necessary transformations — such as diﬀerencing
— may have to be performed on the expenditure data. The nature of the data
is discussed more thoroughly in section 6.1. Here, I denote the level of consump-
tion expenditure one period ahead by Ct+1, and its quarter-to-quarter growth by
∆Ct+1 = Ct+1 − Ct. Lagged values of the consumer sentiment survey index St are
used as predictors. The question of interest in equation (5.1) is whether consumer
sentiment by itself predicts consumption expenditure.





βi St−i + εt (5.1)
H0 : β0 = · · · = βn = 0. (5.2)
εt is a pure white-noise residual term. Now, if the REPIH holds and consumption fol-
lows a random walk, the change in consumption expenditure will be unforecastable.
Then all coeﬃcients on the predictors should equal zero, as the hypothesis (5.2)
states. If lagged values of consumer sentiment are found to be statistically signifi-
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cant predictors of household spending, it indicates that past values of the sentiment
index contain some information that is not included in the current consumption
decision, or that the current consumption decision has not perfectly adjusted to
information that was already available in the past. This rejects the REPIH.
5.1.2 The Vector Autoregressive Model
The interrelations of consumption expenditure and consumer sentiment may also
be examined through a simple bivariate vector autoregressive (VAR) model. In this
framework, the Granger-causalities between the two variables can easily be anal-
ysed. If consumer sentiment Granger-causes actual consumption expenditure, but
not the other way, it is truly forward-looking and a useful predictor of the latter.
If, however, actual consumption Granger-causes consumer sentiment, but not vice-
versa, consumption expenditure helps predict the consumer sentiment. Then the
consumer sentiment merely reflects the information content of the actual consump-
tion expenditure. However, it is important to note that Granger-causality does not
tell anything about the direction of true causality between the two.
A bivariate VAR(p) model for Ct and St, of lag order p, is specified as follows.

Ct+1 = α1 + φ1,11Ct + · · ·+ φp,11Ct−p + φ1,12St + · · ·+ θp,12St−p + εt+1,1
St+1 = α2 + φ1,21Ct + · · ·+ φp,21Ct−p + φ1,22St + · · ·+ φp,22St−p + εt+1,2
(5.3)
In a more compact matrix notation, the same model may be written as:
yt+1 = α+ φ1yt + · · ·+ φpyt−p + εt+1 (5.4)
Here, the vector yt = (Ct, St)￿ contains the two variables of interest. The 2 × 2
matrices φi (i = 1, . . . , p) are coeﬃcient matrices, and εt+1 = (εt+1,1, εt+1,2)￿ is a
white-noise error vector. α = (α1,α2)￿ is the vector of regression constants. The lag
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order p may be determined using information criteria. Granger-causality from St to
Ct may be tested through the following resctrictions (Hamilton 1994, p. 303).
Hypothesis 2 (No Granger-causality from consumer sentiment to consumption
expenditure).
H0 : φ1,12 = · · · = φp,12 = 0 (5.5)
The Granger-causality running from Ct to St is tested similarly by testing for the
following restrictions.
Hypothesis 3 (No Granger-causality from consumption expenditure to consumer
sentiment).
H0 : φ1,21 = · · · = φp,21 = 0 (5.6)
If the Granger-causality between the two variables runs in both directions, it suggests
that consumer sentiment is not purely forward-looking, but instead at least partly
a regression on the history of consumption decisions.
5.1.3 A General Regression Model
If the consumer survey information is found to be a significant predictor of future
consumption expenditure, or equivalently if it is found to Granger-cause it, fur-
ther questions naturally arise. To what extent does the consumer sentiment predict
consumer spending? Does it contain some significant information over and above
that contained in other (”objective”) variables, such as the income level or unem-
ployment rate? Or does the sentiment simply reflect information already embodied
in some macroeconomic variables? These questions may be scrutinised through a
more general uni-dimensional regression model. Equation (5.7) specifies the regres-
sion equation for the growth in consumption expenditure in matrix notation.
∆Ct+1 = α+ γ￿∆C + β￿S + φ￿Z + εt+1 (5.7)
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Here, α is the regression constant and γ,β,φ are coeﬃcient vectors on the predic-
tors. In addition to lags of the consumer sentiment index, denoted by the vector
S, included already in the reduced model (5.1), the regression (5.7) includes lags of
the consumption expenditure growth itself, denoted by ∆C, and a vector of control
variables Z, which may include variables such as disposable income, the unemploy-
ment rate or in the interest rate. They control for the most common macroeconomic
factors which could potentially aﬀect household spending. Also changes in real GDP
may be included as a measure of the state of the overall economy. The question then
remains: when these control variables are included in the regression, is consumer
sentiment still a significant predictor of the change in consumption over and above
the macroeconomic variables, and if yes, by which margin?
5.2 Econometric Methodology
The models (5.1) and (5.7) as well as the VAR model (5.3) assume a linear relation-
ship between the predictors and the dependent variable. Hence the methodology of
the empirical analysis follows the standard Ordinary Least Squares (OLS) frame-
work.
The regression residuals are checked for serial correlation to ensure the validity of
the results. In addition, the residuals are tested for heteroskedasticity, and if needed,
heteroskedasticity-robust standard errors will be used in the inferences to guarantee
reliable significance results. The suitable lag lengths included in the models will be
chosen according to the Akaike Information Criterion (AIC). Diﬀerent specifications
including diﬀerent lag lengths will be analysed and compared.
The performance of the forecast models is analysed with out-of-sample forecasts,
for which observations at the end of the data samples are reserved. The general
goodness-of-fit of the models is assessed by the standard (centered) R2 statistic. The
R2 ∈ [0, 1] describes how well the variance in forecasted outcomes are accounted for
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by the predictors; a value of R2 near one indicates a good fit. Also the adjusted R2
— which adjusts for the number of predictors and only increases if the additional
predictor improves the model more than would be expected simply by chance — is
reported. The adjusted R2 is always weakly smaller than the standard R2 value, and




The empirical part of this study uses Finnish macroeconomic and consumer survey
data. The original data are monthly or quarterly, depending on the variable. If
the original data has been gathered monthly, it has been converted to quarterly
data. The data sets have been obtained from Statistics Finland1 and the Research
Institute of the Finnish Economy2. The next sections will describe the data in more
detail; a complete summary of the variables may be found in Appendix A.
6.1.1 Consumption Expenditure Data
The consumption expenditure dataset includes household consumption expenditure
from the Finnish quarterly national accounts. Household expenditure is part of
total private expenditure, and it may further be divided into expenditure on non-
durable, semi-durable and durable goods, on services and on tourism. In this study,
I will use the total household consumption expenditure (CT ) and the expenditure on
durable goods (CDUR). The sample period is 1990q1–2010q4. The data is season-
ally adjusted. The prices are at reference year 2000 prices, and expressed in natural
logarithms (herein logs) for convenience. Figure 6.1 shows both total expenditure
1Statistics Finland: http://www.stat.fi
2Research Institute of the Finnish Economy (ETLA): http://www.etla.fi
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Augmented Dickey-Fuller Test Results
Variable Lag Order Test Statistic p-value
CT 10 -0.75 0.77
CDUR 10 -1.18 0.62
∆CT 10 -3.21 0.02
∆CDUR 10 -3.38 0.02
CCI 1 -3.57 <0.01
Table 6.1: Augmented Dickey–Fuller test results, sample 1995q4–2010q4
Descriptive Statistics of the Sample 1995q4–2010q4




Table 6.2: Descriptive statistics of consumption expenditure and consumer survey data
and expenditure on durable goods together. As can be seen from the figure, expen-
diture on durables is more volatile and vulnerable to changes in economic conditions
than the total expenditure, which has a rather steady upwards trend.
The regressions, reported in section 6.2, are done within the smaller sample 1995q4–
2010q4, since this is the sample period of the consumer survey data. The next results
are computed with this sample. Non-stationarity of the time series is tested with
the Augmented Dickey–Fuller test for a unit root. Results are reported in Table 6.1.
The null hypothesis is that there is a unit root in the series. The test fails to reject
the null hypothesis in both expenditure series by a clear margin, as the p-values in
both cases are very high. This confirms the presence of a unit root in both time
series. A constant is included in the test regression in both cases. The lag order is
set at 10. This choice ensures that residuals in the estimated test regressions are
not serially correlated.
Since there is a unit root in both consumption expenditure series, they are non-




























.0 Total household expenditure
Household expenditure on durables
Figure 6.1: Household consumption expenditure in Finland 1990q1–2010q4
Seasonally adjusted series. At reference year 2000 prices (in logs).
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as such — especially if they are used with other, stationary variables. On the other
hand, the first-order diﬀerenced series will be stationary. The table 6.1 reports unit
root tests results also for these diﬀerenced series ∆CT and ∆CDUR. The null
hypothesis is clearly rejected at the 5 % significance level in both cases. Hence
diﬀerenced series, which represent quarter-to-quarter change, will be used in the
analysis. Moreover, the values of the diﬀerenced series are multiplied by 100. This
transformation gives the quarter-to-quarter change conveniently as (approximately)
a percentage change. The diﬀerenced variables are defined as follows:
∆CTt = 100(CTt − CTt−1) (6.1)
∆CDURt = 100(CDURt − CDURt−1) (6.2)
Table 6.2 presents some descriptive statistics of the diﬀerenced series. The variance
of ∆CDUR is greater than that of ∆CT by orders of magnitude; this confirms
the observation that expenditure in durables is much more volatile than the total
expenditure.
6.1.2 Consumer Survey Data
The Finnish Consumer Survey measures expectations and prospects of Finnish
households. The survey is conducted monthly, and includes questions on both the
household’s own future prospects for the next 12 months as well as its opinions and
outlooks on the whole economy. The questionnaire includes topics such as buying
and saving intentions of the household, inflation expectations, unemployment expec-
tations, and the general condition of the economy (see Appendix B for a complete
description of the survey questionnaire). Typically, survey answers are qualitative


























Figure 6.2: Monthly Finnish Consumer Confidence Index (CCI) 1995m10–2011m1
Consumer Survey has five categorical responses (++, +, =, –, – –). From these
qualitative responses, quantitative balances are computed by attaching a numerical
value (+1, +0.5, 0, −0.5, −1) to each response type. Finally the Consumer Confi-
dence Index (CCI) is computed as the average of the four most important balances.
It includes the balance numbers for the general outlook on the economy, the house-
hold’s own financial prospects, saving possibilities and unemployment expectations
for the next 12-month-period (Statistics Finland 2008a). Figure 6.2 shows the CCI
from 1995m10 to 2011m1. As seen in the figure, there is a fairly sharp drop in the
index in late 2008, and an equally sharp rise in early 2009, corresponding to the
2008–2009 recession. The implications of this feature are discussed later.
Since the Consumer Survey is conducted monthly, but the consumption expenditure
data is available only on a quarterly basis, I will use the Consumer Confidence
Index observations from March, June, September and December to represent the
consumer sentiment in quarters Q1, Q2, Q3 and Q4 respectively. This will obviously























Figure 6.3: Real GDP and disposable income per capita in Finland 1990q1–2010q4
Seasonally adjusted series. At reference year 2000 prices (in logs).
The Augmented Dickey–Fuller test, results of which are reported in table 6.1, indi-
cates that there is no unit root in the series (p-value p < 0.01). The lag order is
selected by the Akaike Information Criterion (AIC). The CCI may hence be used
as such in the analysis. Descriptive statistics are presented in table 6.2.
6.1.3 Macroeconomic Control Variables
Control variables are used in the regression model 5.7 in order to control for the
eﬀects that the general conditions of the economy might have on the evolution of
household spending. The control variables chosen for this study are the disposable
income per capita It, the unemployment rate Ut, the market interest rate Rt and
the real GDP per capita GDPt. These four variables all represent potential factors
which might aﬀect household spending. This section presents a short discussion of
their properties.
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Variable Lag Order Test Statistic p-value
Real GDP GDPt 2 -0.43 0.89
Disposable income It 8 -1.43 0.53
Unemployment rate Ut 5 -2.35 0.19
Interest rate Rt 4 -3.03 0.04
Table 6.3: Augmented Dickey–Fuller test results for control variables, sample 1995q4–
2010q4
The real GDP and the disposable income per capita data are part of the Finnish
quarterly national accounts, published by Statistics Finland. The unemployment
rate series is from the Labour Force Survey conducted by Statistics Finland. It is
a series of quarterly averages computed by Statistics Finland from monthly unem-
ployment rates. The interest rate series, originally published by the Bank of Finland
and retrieved from the ETLA database, incorporates the 12-month Helibor rate from
1995q4 to 1998q4, and from 1999q1 to 2010q4 the corresponding 12-month Euribor
rate.
Table 6.3 presents results of the drift-type ADF unit root tests. The lag orders
selected are the lowest possible, such that there is not autocorrelation in the residuals
of the estimated test regressions. All series except the interest rate Rt have a unit
root at the 5 % significance level. Diﬀerenced series will be used in the analysis,
when a unit root is present in the original series. Figure 6.3 shows the real GDP
and the disposable income in logs. The trends are clearly visible, as are the impacts
of the recessions of the early 1990’s and of 2008–2009. In the regression, again, the
sample period 1995q4–2010q4 will be used.
6.2 Regression Results
The whole sample period is 1995q4–2010q4, and it is divided into two subsamples.
The regression equations are estimated with the sample period 1995q4–2009q3, and
the observations 2009q4–2010q4 are reserved for out-of-sample forecasting. The
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Lag k
-4 -3 -2 -1 0 1 2 3 4
-0.072 0.012 0.175 0.322 0.305 0.391 0.243 0.062 0.044
Table 6.4: Sample cross-correlations between ∆CTt and CCIt+k
Sample period: 1995q4–2010q4. Sample size N = 61.
number of observations in the sample period is relatively small, which may cast
some doubts on the reliability of the results. However, the analysis is carried out by
several diﬀerent means to ensure a more complete picture of the issue at hand.
Before turning to the regression results, table 6.4 displays the sample cross-correla-
tions between∆CTt and lags of CCIt, computed four quarters in both directions. As
seen from the table, the highest correlation is between ∆CTt and CCIt+1 at 0.391.
This means that the consumer confidence index could act as a leading indicator
for the change in household expenditure one quarter ahead. Not surprisingly, there
is also positive contemporaneous correlation between ∆CTt and CCIt. As we will
see in the following sections, it turns out that the index indeed contains predictive
power for the change in expenditure one quarter ahead.
6.2.1 The Baseline Regression
The baseline regression is performed according to the equation (5.1), discussed in




βi St−i + εt (6.3)
H0 : β0 = · · · = βn = 0. (6.4)
The dependent variable is the growth of total household expenditure, ∆CTt+1 =
100(CTt+1 − CTt). At the time of making the forecast, ∆CTt is assumed known,
while ∆CTt+1 is not. Lagged values of the consumer confidence index CCIt are
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Dependent variable ∆CTt+1 ∆CDURt+1
Specification (1) (2) (3) (4) (5)
Intercept -0.201 -0.193 -0.026 0.178 1.51
(0.290) (0.321) (0.352) (0.305) (2.16)
CCIt 0.067** 0.068* 0.062* 0.043* 0.039





D1 (2008q4) -1.64* -7.02
(0.786) (5.58)
D2 (2009q1) -1.79* -11.1*
(0.726) (5.15)
R2 0.17 0.17 0.18 0.30 0.12
Adjusted R2 0.15 0.13 0.14 0.26 0.07
AIC 132.2 132.9 131.9 126.6 346.1
Wald test p < 0.01 p < 0.01 p < 0.01 p < 0.01 p = 0.01
Table 6.5: Baseline regression for change in household expenditure: estimation results
Sample period: 1995q4–2009q3. Sample size N = 57.
Standard errors shown in brackets. Significance codes: 0.10’ 0.05* 0.01** 0.001***
predictors. The values up to CCIt are known. To account for the sharp drop in
the CCI in 2008–2009, exhibited in figure 6.2, two dummy variables are introduced.
They correspond to the two quarters when the index was negative. The first dummy
D1 is equal to one when t = 2008q4, and zero otherwise. The second dummy D2
is equal to one when t = 2009q1, and zero otherwise. Table 6.5 presents regression
results for several diﬀerent specifications.
Table 6.5 shows that in specifications (1)–(4) — which forecast the change in total
expenditure — only the confidence index value of period t (CCIt) is a significant ex-
planatory variable, at the 5 % significance level or better. CCIt−1 is not significant,
nor are any subsequent lags, and the fit of the model deteriorates when additional
lags are added into the regression. Only lags up to t − 2 are reported in the table,
mainly to illustrate the fact that the lags of CCI never become significant predictors.
The results also show very clearly that the inclusion of the dummies in specification
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(4) improve the fit of the model. The model specification (1), where only CCIt is
included, explains about 15 % of the variation in the change of consumption ex-
penditure according to the adjusted R2. Specification (4), where the dummies are
included, has an adjusted R2 value of 0.26, or 26 %. The adjusted R2 penalises ad-
ditional predictors that do not improve significantly the performance of the model,
while the standard R2 does not. The Akaike Information Criterion (AIC) is min-
imised with specification (4), which also supports (4) as the most suitable specifica-
tion. This indicates that the dummy variables are indeed useful, when comparing
specifications (1) and (4), as they capture the eﬀect of the outlier quarters on the
variance of the CCI.
The residuals of the specifications (1)–(5) exhibit no heteroskedasticity according to
the Breusch–Pagan test. The residuals of specification (4) follow a normal distri-
bution, at the 5 % significance level, according to both the Shapiro–Wilk and the
Pearson Chi-square tests for normality. The Ljung–Box test with lag order 5 finds
no serial correlation in the residuals. Thus the residuals are well-behaved and the
model specification (4) can be considered well-specified.
The regression specification (4) is also computed for the growth of expenditure on
durables (∆CDUR) as dependent variable, and the results are reported in column
(5). The consumer confidence index seems to be unable to predict very well the
consumption of durables. The CCI can only explain 7 % of the variation in the
dependent variable according to the adjusted R2. This is probably due to the fact
that the variance of the growth of expenditure on durables is overall greater than
that of the growth of total expenditure (see the figures in table 6.2); also the fact
that the standard errors are quite big points towards this. In specification (5), only
the second dummy variable is significant at the 5 % significance level.
The final row of table 6.5 presents the results of a Wald test on the joint signifi-
cance of the regression coeﬃcients. The null hypothesis is that all the coeﬃcients
are jointly zero, which corresponds to the hypothesis (6.4). In all cases, the null hy-
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pothesis is rejected, and the coeﬃcients are jointly significant at the 5 % significance
level.
These results, summarised in table 6.5, clearly contradict the Rational Expectations–
Permanent Income Hypothesis. According to the hypothesis, consumption follows
a random walk, and hence the change in consumption expenditure one period
ahead should be completely unforecastable. However, the consumer confidence in-
dex clearly has predictive power over the growth of total consumption expenditure.
The consumption expenditure on durables seems more unforecastable in the light
of these results, and could follow a random walk — although the null hypothesis in
the Wald test was also rejected for specification (5).
6.2.2 The Bivariate VAR Model
In order to analyse in more detail the relationship between expenditure and consumer
confidence, I estimate a bivariate vector autoregressive (VAR) model. The lag order
selected by the Akaike Information Criterion as well as by the Bayesian Information
Criterion is p = 1. This lends support to the results in table 6.5, since only the
contemporaneous values of period t will be included, when the dependent variable is
the one-period-ahead value. When estimating a VAR(2) model, which includes the
first lags of both variables, the coeﬃcients on the lags are not significantly diﬀerent
from zero at the 5 % level.
The VAR(1) estimates for the equation of ∆CTt+1 are presented in the upper panel
of table 6.6. Again, the contemporaneous value of the CCI is a significant predictor
at the 5 % significance level. Interestingly, the contemporaneous expenditure itself
(∆CTt) is not, which suggests that CCIt contains some information that ∆CTt
does not. The consumer confidence index predicts about 11 % of the variation in
the growth of total household expenditure, which is very similar to the results of

















Granger non-causality from CCI to ∆CT p = 0.03
Table 6.6: Bivariate VAR(1) estimates
Sample period 1995q4–2009q3. Sample size N = 57.
Standard errors in brackets. Significance codes: 0.10’ 0.05* 0.01** 0.001***
In the equation for CCIt+1, estimates of which are presented in the lower panel
of the table, the lag CCIt is a significant predictor at all conventional significance
levels. The coeﬃcient on ∆CTt is significant at the 5 % significance level. This
suggests that the growth of household expenditure contains some information which
helps forecast the consumer sentiment. The past value of the sentiment index itself
seems to be a much stronger predictor of future consumer sentiment. The R2 of the
latter equation is quite high at 52 %, which points towards the fact that the variance
in the index is relatively well predicted by the estimated regression equation.
Test results for Granger non-causality in the estimated VAR(1) model are reported
in table 6.6. The null-hypothesis is that there is no Granger-causality, as stated
in hypotheses (5.5) and (5.6). The results reject the null hypothesis, and indicate
Granger causality running in both directions between the two variables at the 5 %
significance level. This means that the contemporaneous CCI is useful in forecasting
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the change in expenditure, but also vice-versa.
Based on the VAR estimation results, the consumer confidence index is a useful
predictor for the change in consumption expenditure, while the consumption expen-
diture is not a very useful predictor of its own future value. It is, however, useful
in predicting consumer confidence. Granger-causality runs in both direction, but
the relationship is stronger for Granger-causality from the confidence index to ex-
penditure growth. This finding indicates that the consumer confidence index is not
purely a forward-looking variable, but (at least in part) an extrapolation on past
consumption expenditure.
6.2.3 Regression with Macroeconomic Control Variables
The relationship between the growth in household expenditure and the consumer
sentiment was explored in the previous sections, and it is clear that the consumer
confidence index by itself is able to predict changes in household expenditure one
period ahead. However, the information content of the index is still unclear. It
seems to contain some information above that of the current consumption decision,
although it is positively correlated with it, but what about other macroeconomic
factors? In this section, control variables described in section 6.1.3 are added to
the regression performed in section 6.2.1. The goal is to analyse the incremental
predictive ability of the consumer sentiment when macroeconomic eﬀects are con-
trolled for. First, regressions are estimated without the CCI as predictor in order to
assess the predictive performance of the macroeconomic variables alone. The two
dummy variables for the quarters 2008q4 and 2009q1, described in section 6.2.1, are
included. Then, the CCI is added to the regressions, and its predictive power over
and above the macroeconomic variables is evaluated through the adjusted R2 and
statistical testing.
Table 6.7 presents regression results of selected specifications with macroeconomic
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Dependent variable: ∆CTt+1
Specification (1a) (2a) (3a) (4a) (5a) (6a) (7a)
Intercept 0.640*** 0.700*** 0.946* 0.520 0.662*** 0.748*** 0.625
(0.155) (0.135) (0.424) (0.391) (0.391) (0.140) (0.390)
∆CTt 0.005 -0.158 -0.168 -0.066 0.053 0.034 -0.100

















D1 (2008q4) -2.18** -2.30* -2.49** -1.16 -1.91* -2.27** -2.12**
(0.788) (1.00) (0.804) (1.07) (0.783) (0.807) (0.729)
D2 (2009q1) -2.02** -2.48** -1.96* -1.59’ -1.93* -2.06* -2.16***
(0.750) (0.737) (0.763) (0.809) (0.744) (0.774) (0.707)
R2 0.27 0.43 0.33 0.28 0.33 0.24 0.46
Adjusted R2 0.22 0.37 0.26 0.20 0.26 0.19 0.39
Table 6.7: Regression results for change in household expenditure (1)
Sample period: 1995q4–2009q3. Sample size N = 57. Standard errors shown in brackets. Significance codes: 0.10’
0.05* 0.01** 0.001***. Variables: ∆CTt growth of household consumption expenditure; ∆GDPt growth of real
GDP per capita; ∆It growth of real disposable income per capita; Rt 12-month market interest rate; ∆Ut change
in quarterly unemployment rate; D1 dummy for 2008q4; D2 dummy for 2009q1.
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variables only. From the table we see that when the change in total household
expenditure one quarter ahead (∆CTt+1) is regressed on various macroeconomic
variables, the current change in expenditure ∆CTt is a statistically significant pre-
dictor in none of the specifications. Specification (1a) has lags of the consumption
expenditure as predictors, and is in fact an autoregressive equation of order two.
The REPIH would predict that no lags of consumption expenditure have predictive
power over the future expenditure, which is the case here.
However, other macroeconomic variables do have significant predictive power over
the consumption expenditure growth, which they should not have if the REPIH held.
The lagged growth of the GDP (∆GDPt−1) seems to be a very good predictor for
changes in consumption expenditure. It is strongly statistically significant — at the
5 % significance level and better — in all specifications where it is included. This is
of course a natural result, since private consumption is one component of the gross
domestic product (Statistics Finland 2008b). However, private consumption seems
to react to changes in overall economic conditions, as measured by the GDP, with
a lag of some periods. Specification (7a) performs best in forecasting the growth of
household expenditure. The R2 value is 0.46.
The change in unemployment rate does not predict future household expenditure
almost at all. On the other hand, the 12-month market interest rate seems to have
some predictive power over the consumption expenditure growth. The R2 value of
specification (3a) is 0.33, which is quite good in comparison to other specifications.
Interestingly, the growth in current disposable income ∆It does not enter the regres-
sion as a statistically significant predictor at any conventional level in specification
(5a). This is against the traditional Keynesian view, discussed in section 3.1. How-
ever, the growth in disposable income in the previous period (∆It−1) is a useful
predictor for the growth of consumption expenditure. It seems that disposable in-
come is taken into account with a lag of one quarter. In specification (7a), where
the growth of GDP also enters the equation, the growth of disposable income has
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a negative sign. This suggests that when disposable income increases, consump-
tion expenditure grows slower or even decreases. There may be some precautionary
saving motives to be seen in these results: first, an increase in income decreases
consumption expenditure, only to increase it a quarter later.
In order to analyse the predictive power of the consumer confidence index over and
above the information contained in the macroeconomic variables, I perform the re-
gressions (1a)–(7a) as in table 6.7, but with CCIt included as an additional predictor
in each specification. The corresponding specifications are marked in table 6.8 with
b. To assess the improvement that the CCI brings to the forecast, the incremental
R2 is computed as the diﬀerence between the adjusted R2 of the b specification and
the corresponding a specification of table 6.7. As noted before, the adjusted R2
indicates the improvement in predictive power that cannot be attributed to pure
chance, and penalises the amount of additional predictors, which the standard R2
does not.
The specifications corresponding to each other are also compared through an F-test
test for nested models. The b specifications are tested against the a ones to find out
if they diﬀer significantly from them. The null hypothesis is that the two models
are the same — that is, that the coeﬃcient on the confidence index is zero. The
results are reported as p-values on the last row of table 6.8.
The results of the regressions with the consumer confidence index as additional
predictor are presented in table 6.8. The dependent variable is, as before, the growth
of total household expenditure one quarter ahead, ∆CTt+1. Based on the R2 values,
the specification (7b) predicts best the changes in household expenditure one quarter
ahead, as did its counterpart (7a) in table 6.7. However, its adjusted R2 value is
slightly worse than that of (7a), which indicates that the CCI actually worsens the
fit of the specification.
The main result to be drawn from table 6.8 is that the consumer confidence index
never becomes a significant predictor at the 5 % significance level when it is added
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Dependent variable: ∆CTt+1
Specification (1b) (2b) (3b) (4b) (5b) (6b) (7b)
Intercept 0.199 0.947* 0.721 0.268 0.134 0.192 0.663
(0.314) (0.394) (0.483) (0.441) (0.360) (0.315) (0.466)
CCIt 0.037 0.022 0.026 0.041 0.044 0.043’ -0.005
(0.023) (0.033) (0.027) (0.033) (0.028) (0.022) (0.033)
∆CTt -0.027 -0.191 -0.161 -0.033 0.062 -0.015 -0.104

















D1 (2008q4) -1.72* -2.25* -2.18* -1.52 -1.56’ -1.70* -2.16**
(0.827) (1.01) (0.863) (1.12) (0.802) (0.841) (0.776)
D2 (2009q1) -1.84* -2.53** -1.94* -1.78* -1.92* -1.84* -2.67***
(0.746) (0.745) (0.763) (0.821) (0.732) (0.762) (0.722)
R2 0.31 0.43 0.34 0.30 0.36 0.30 0.46
Adjusted R2 0.24 0.36 0.26 0.21 0.28 0.23 0.38
Incremental R2 0.02 -0.01 0.00 0.01 0.02 0.04 -0.01
F-test 0.11 0.51 0.26 0.20 0.12 0.06 0.88
Table 6.8: Regression results for change in household expenditure (2)
Sample period: 1995q4–2009q3. Sample size N = 57. Standard errors shown in brackets. Significance codes:
0.10’ 0.05* 0.01** 0.001***. Variables: CCIt consumer confidence index; ∆CTt growth of household consumption
expenditure; ∆GDPt growth of real GDP per capita; ∆It growth of real disposable income per capita; Rt 12-month
market interest rate; ∆Ut change in quarterly unemployment rate; D1 dummy for 2008q4; D2 dummy for 2009q1.
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in the regressions. The current growth in household expenditure ∆CTt is non-
significant at the 5 % significance level as before. The only predictors that maintain
their statistical significance at the 5 % level are the lagged change in GDP ∆GDPt−1
and the two dummy variables.
The incremental R2 values show that the addition of the CCI into the regression
improves the fit of the specification only by a marginal amount at most, and in some
cases worsens the fit. The changes in adjusted R2 range from -0.01 to 0.04. Since
the increments are computed from the adjusted values, the improvements cannot
be attributed to mere chance or to the presence of an additional predictor. This
result indicates that the addition of the CCI brings only a negligible amount of new,
useful information into the regression. As seen from the table 6.8, also the standard
errors of the coeﬃcients are often bigger than in table 6.7, which deteriorates the
statistical significance of the specifications as the critical values for the significance of
coeﬃcients increase. These findings suggest that the CCI does not contain any useful
information over and above the macroeconomic variables, but only adds uncertainty
and inaccuracy into the model.
This conclusion is confirmed by the F-test results, which tests the b specifications
against the corresponding a ones. The test results are reported in the form of p-
values on the last row of table 6.8. The null hypothesis is that the b specification
is the same as the a one, or equivalently that the coeﬃcient on the CCI is equal
to zero. The test is not able to reject the null hypothesis at the 95 % confidence
level in any of the cases. Only in specification (6b) the null hypothesis is rejected at
the 90 % confidence level; (6a) has the worse fit of the speficications in table 6.7 to
begin with, and it seems that the inclusion of the CCI improves the fit by a small
margin.
It becomes clear that the consumer confidence index, which reflects consumer sen-
timent, does not contain information over and above that contained in the macroe-
conomic variables. By itself, it clearly has predictive power on the growth of house-
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hold expenditure, but this information seems to be wholly contained in only a few
macroeconomic variables, when they are controlled for. The consumer confidence
index also embodies a lot of uncertainty, reflected by the larger standard errors,
compared to the ”objective” macro variables. If the confidence index is taken to
represent households’ true expectations, this may indicate that the knowledge or
understanding of households regarding the general outlook of the economy is not
quite optimal, or that they are misinformed when making consumption decisions.
Moreover, the forecast horizons are quite small, since only observations from the
quarter of making the prediction, or the one before that, enter the regressions.
These empirical results, reported in sections 6.2.1–6.2.3, are in accordance with the
previous findings on Finnish consumer survey data in the comprehensive report by
Djerf & Takala (1997). The data sample in their study ranges from 1987 to 1998,
whereas the one in this thesis begins at the end of 1995. The approach is very
similar in both works. Djerf & Takala (1997) found that while the expectations
and real economic activity had a very close connection in most cases, the consumer
confidence index did not have any significant predictive power on the growth of
private expenditure when macroeconomic variables were controlled for. This results
applied especially to consumption of non-durables.
Also in other similar studies (Carroll et al. 1994; Kwan & Cotsomitis 2006), empir-
ical findings support the results obtained here. While Kwan & Cotsomitis (2006)
found that consumer confidence had some incremental predictive power over macro
variables with Canadian data, the increments were quite small and even negative in
some cases. Carroll et al. (1994) report similar results, and note that the incremental
predictive power depends on the data subsample.
These previous results lend support to the notion that at least in Finland the con-
sumer confidence index — while it by itself has some predictive power over changes in
consumption expenditure — does not contain any information additional to macroe-
conomic variables. With Finnish data, the relationship seems to have stayed stable
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over the last few decades based on the conclusions in Djerf & Takala (1997) and this
study.
6.2.4 Predictive Performance of Selected Specifications
This final section attempts to assess the predictive performance of some of the spec-
ifications which were estimated in the previous sections. The first two specifications
placed under scrutiny are specification (4) in table 6.5, which includes the CCI and
the two dummy variables, and specification (1a) in table 6.7, which includes only
lags of the household expenditure itself and dummy variables. The goal is to analyse
the predictive performance of the CCI by itself, and that of the autoregressive con-
sumption specification. Specifications (7a) and (7b), which were deemed the fittest
of the regression specifications in tables 6.7 and 6.8 respectively, are analysed next
to see what kind of an impact the inclusion of the CCI has on the regression where
macroeconomic variables are used.
To assess their predictive performance, both in-sample fits and out-of-sample fore-
casts are computed for these three selected specifications. The out-of-sample fore-
casts are computed as one-step forecasts for the period 2009q4–2010q4. The ob-
servations from this period were not used in the original estimations, but are now
introduced as ”new” information. The results are then compared to the actual ob-
servations from this period. The subsample reserved for the out-of-sample forecasts
is rather small, including only five quarters; the size of the subsample was chosen so
as to reserve as large a sample possible for the original estimation of the regression
equations.
6.2.4.1 In-Sample Fit
The in-sample fitted values are computed with the same sample with which the orig-
inal estimations were made, namely 1995q4–2009q3. The fitted series with asymp-
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Actual growth in household expenditure
Fitted growth in household expenditure
Asymptotic 95 % confidence intervals
Figure 6.4: In-sample fit of specification (4) in table 6.5
Estimated equation: ∆CTt+1 = 0.178 + 0.043CCIt − 1.64D1− 1.71D2
totic 95 % confidence intervals are plotted along with the observed series of the
growth of total household expenditure. This way, it is easy to compare the fitted
values to the actual observations.
Figure 6.4 presents graphically the in-sample fit of the regression which includes
only the CCI and the two dummy variables. Considering that the R2 value for
the model is only 0.30, it is not surprising to see from the figure that the variance
of the predicted values are much smaller than those of the actual observations.
Also the direction of predicted changes are often opposite to the observed ones. The
estimated model cannot predict the extreme values of observed changes in household
expenditure very accurately.
On the other hand, the other specifications seem to produce predictions somewhat
more faithful to the actual observed series. Figure 6.5 shows the fitted series pre-
dicted by specification (1a). While the variance of the fitted values is still smaller
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Actual growth in household expenditure
Fitted growth in household expenditure
Asymptotic 95 % confidence intervals
Figure 6.5: In-sample fit of specification (1a) in table 6.7
Estimated equation: ∆CTt+1 = 0.640 + 0.005∆CTt + 0.180∆CTt−1 − 2.18D1− 2.02D2
to that of the observed ones, the predictions are slightly more accurate than those
in figure 6.4.
The fitted series in figures 6.6 and 6.7 are, unsurprisingly, very close to each other. As
was concluded in the previous section, the F-test could not reject the hypothesis that
the two specifications (7a) and (7b) are in fact the same, and the consumer confidence
index does not seem to bring any useful new information into the regression.
This is again confirmed in figure 6.8, where the two fitted series along with the cor-
responding asymptotic 95 % intervals are plotted together. The fitted series overlap
almost perfectly. The confidence intervals are also almost the same, the intervals of
the b specification being sligtly bigger. This is a clear graphical demonstration of
the empirical findings in the previous section 6.2.3.
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Actual growth in household expenditure
Fitted growth in household expenditure
Asymptotic 95 % confidence intervals
Figure 6.6: In-sample fit of specification (7a) in table 6.7
Estimated equation:
∆CTt+1 = 0.625− 0.100∆CTt + 0.355∆GDPt−1 − 0.015Rt − 0.105∆It − 2.12D1− 2.16D2
69
 %







Actual growth in household expenditure
Fitted growth in household expenditure
Asymptotic 95 % confidence intervals













Asymptotic 95 % confidence intervals for (7a)
Asymptotic 95 % confidence intervals for (7b)
Figure 6.8: Comparison of fitted series in specifications (7a) and (7b)
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Actual growth in household expenditure
Predicted growth in household expenditure
95 % confidence intervals
Figure 6.9: Out-of-sample predictive performance of specification (4) in table 6.5
Estimated equation: ∆CTt+1 = 0.178 + 0.043CCIt − 1.64D1− 1.71D2
6.2.4.2 Out-of-Sample Forecasts
Next, I turn to the out-of-sample forecasts. Figures 6.9–6.12 present the results
graphically. They show the tails of the sample period, the forecasts for the period
2009q4–2010q4, and the asymptotic 95 % confidence intervals.
In figure 6.9, the consumer confidence index (CCI) does not seem to predict very
well the growth of household expenditure, as it predicts the change in household
expenditure to move quite in an opposite direction from where it actually goes in
the subsample.
The lagged changes in expenditure itself does not perform much better, as seen in
figure 6.10. It is unable to predict correctly the direction of the change in consump-
tion expenditure.
Again specifications (7a) and (7b) perform best. In figure 6.11, all observed val-
ues are almost within the 95 % forecast intervals, and in figure 6.12 they are even
better within them. This diﬀerence is due to the slightly larger confidence inter-
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Actual growth in household expenditure
Predicted growth in household expenditure
Asymptotic 95 % confidence intervals
Figure 6.10: Out-of-sample predictive performance of specification (1a) in table 6.7
Estimated equation: ∆CTt+1 = 0.640 + 0.005∆CTt + 0.180∆CTt−1 − 2.18D1− 2.02D2
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Actual growth in household expenditure
Predicted growth in household expenditure
Asymptotic 95 % confidence intervals
Figure 6.11: Out-of-sample predictive performance of specification (7a) in table 6.8
Estimated equation:
∆CTt+1 = 0.625− 0.100∆CTt + 0.355∆GDPt−1 − 0.015Rt − 0.105∆It − 2.12D1− 2.16D2
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Actual growth in household expenditure
Predicted growth in household expenditure
Asymptotic 95 % confidence intervals
Figure 6.12: Out-of-sample predictive performance of specification (7b) in table 6.8
Estimated equation:
∆CTt+1 = 0.663−0.005CCIt−0.104∆CTt+0.368∆GDPt−1+0.021Rt−0.105∆It−2.16D1−2.67D2
vals in figure 6.12. The direction of the changes in consumption expenditure are
predicted quite well. While the subsample used for the out-of-sample forecasting
is rather small, the specifications (7a) and (7b) seem to be able to forecast quite
accurately changes in household expenditure, at least in comparison with the other
specifications, based on both the in-sample and out-of-sample predictive results. The
empirical findings in previous sections are confirmed through the graphical analysis
of both in-sample and out-of-sample predictions.
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7 Conclusions
This thesis began with the question: do we really make consumption decisions
rationally when facing the uncertain future? The rational expectations paradigm
has dominated the field of economics ever since it was introduced some fifty years
ago. Recently research in heterogeneous expectations, bounded rationality, and
models of learning have gained leverage, and focus has shifted away from the rational
expectations hypothesis. Despite these developments over the past few decades,
the rational expectations paradigm is still very much the standard way of handling
uncertainty in economic theory, and often the rationality assumption is not seriously
questioned.
The focus in this thesis was on the theory of consumption in a macroeconomic
context — namely, the aggregate consumption of households in the economy. This
private consumption makes up a large part of modern economies. First, the historical
developments in consumption theory were presented and discussed. A prominent
theory is the Rational Expectations–Permanent Income Hypothesis (REPIH), which
asserts that consumption decisions should, at the optimum, follow a random walk
process. This results from applying the assumption of rational expectations: if
individual agents — or households — form their expectations on future consumption
rationally, they base them on all relevant information available to them. Then, no
past information should have any predictive power over the future decision, since all
relevant information is already contained in the most recent consumption decision.
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Only unexpected disturbances can shift the consumption level.
The aim of the empirical part of this work was then to set up a test for the Rational
Expectations–Permanent Income hypothesis with the aid of consumer survey data,
which may be taken to directly represent households’ expectations. Several diﬀerent
linear regression setups were devised.
When only the Consumer Confidence Index (CCI) was used as a predictor for the
growth of household expenditure, it was a significant predictor of the latter one
quarter ahead. This is enough to contradict the REPIH.
When lags of expenditure growth itself were included in the regressions, the CCI
stayed a significant predictor, while the lagged household expenditure growth proved
to be rather non-informative about its own future values. This result is quite sur-
prising: on one hand, the growth of household spending is not predictable by its own
history, just like the REPIH asserts. On the other hand, the most recent CCI value
seems to contain much more information about the current consumption decisions
than it should. Clearly, it is not merely a proxy for the latest consumption decision,
and as clearly the most recent consumption decision does not optimally take into
account all relevant information.
In order to obtain a more complete picture of the information content of the Con-
sumer Confidence Index, ”objective” macroeconomic control variables were added
to the regressions. First, the growth of household expenditure was regressed on se-
lected sets of macroeconomic variables. Then, the same regressions were run again,
but with the CCI as an additional predictor. Comparing the results, it becomes
clear that the CCI does not contain much useful information or predictive power
over and above the macroeconomic variables. In none of the cases was the CCI
a statistically significant predictor at the 5 % significance level or better. It was,
however, significant at the 10 % level in one case. The inclusion of the CCI into
the regression also made the standard errors on the coeﬃcients larger, introducing
more uncertainty into the models, and in somes cases even worsening the fit of the
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specification. The F-test performed on the specifications could not reject the null
hypothesis that the models with and without the CCI are the same.
Finally, in-sample and out-of-sample forecasts were performed on selected regressions
specifications. The CCI alone (with two seasonal dummy variables) did not predict
very accurately the growth of household expenditure in the sample. However, with
the set of macroeconomic variables as predictors, the forecasts of expenditure growth
became much more accurate.
From these results, two main conclusions can be drawn. First, all of the regressions
very clearly directly reject the Rational Expectations–Permanent Income Hypoth-
esis. Then, within the REPIH framework, the assumption of rational expectations
does not seem to hold. However, this is only an indirect and model-dependent test
of the rationality of expectations.
It must be noted that the data are aggregate data, while the REPIH in its origi-
nal form operates with a ”representative household”; this implies that households
should be homogenous. This is, of course, not the case. Furthermore, the REPIH
makes some quite strong assumptions, including completely unconstrained lending
and borrowing, and that households are not impatient. These may not be realis-
tic assumptions, but they have quite an important impact on the outcome of the
analysis.
The second important conclusion is that the Consumer Confidence Index seems to
contain some information useful in predicting consumption growth; however, this
information is not complementary to information contained in some very common
macroeconomic and financial variables. Instead, the index is namely just a summary
of their information content, and possibly quite an imperfect summary at that.
This should not be surprising, as the index is calculated as a balance of survey
questions regarding a large scope of economic issues, such as the general state of the
economy, unemployment, inflation, and consumption and saving possibilities. But
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there seems to be no Keynesian ”animal spirits” or private information of households’
present which could not be deduced from the other, objective variables.
While the CCI might not bring much to forecasts of fluctuations in consumption
expenditure, it has to be kept in mind that it may very well be more useful in
predicting other economic activity. The index may also be useful as a short-run
coincident or leading indicator for economic fluctuations due to the nature of the
consumer survey data, which is published monthly and is not subject to further revi-
sions. These issues were not touched in this thesis, which concentrates on forecasting
consumption expenditure growth.
It has to be kept in mind when interpreting these results that the data sample was
rather small, covering only the years 1995–2010. The CCI data was also subject
to aggregation, since originally the time series was monthly, but data on the target
variable — consumption expenditure — is published only on a quarterly basis. Most
time series in the dataset were also subject to diﬀerencing in order to render the
series stationary. This is another source of informational loss, which can potentially
aﬀect the results. Other methods could have been applied to de-trend the data,
or some other diﬀerences instead of the quarter-to-quarter changes could have been
used, for example four-quarter diﬀerences.
The subject oﬀers quite a lot of further research possibilities. The focus could easily
be shifted from testing traditional theories with rational expectations to models
with new forms of expectation formation, as has already been done to some extent.
The micro-level information contained in consumer surveys can be used in testing
models of heterogenous expectations or in building disaggregate indicators instead
of an aggregate index like CCI. Such work has already been done in for example
Souleles (2004). Another possible use for the consumer sentiment data could be in
behavioural and learning models, as done for example in Carroll (2003, 2006) and
Branch (2004). The strong rejection of the REPIH in this study as well as many
others also serve as an apt reminder that the assumption of rational expectations
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should not be imposed lightly. Instead, other explicit formulations for expectation
formation within models should be considered.
In this study, only the CCI was used in the regressions. However, the Consumer
Survey contains many more parts, covering a large scope of questions. The analysis
of the information content of diﬀerent parts of the Consumer Survey could be of
interest, especially for practical forecasting purposes. Finally, the CCI and espe-
cially its disaggregate components may prove useful in designing fiscal policy, which
influences household expectations.
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A List of Variables
In this appendix, all variables and empirical data used in chapters 2, 3, 5 and 6 are
summarised for the convenience of the reader.
Theoretical variables (chapters 2, 3, 5)
Variable Description Empirical counterpart(s)
Ct Consumption expenditure in period t CTt, CDURt
∆Ct Change in consumption expenditure from
period t− 1 to t: Ct − Ct−1
∆CTt, ∆CDURt
St Level of consumer sentiment in period t CCIt
yt = (Ct, St)￿ Vector containing Ct and St
Zt Vector of macroeconomic control variables GDPt, It, Ut, Rt
Cet+1|t Expectation on Ct+1 formed in period t
Ωt Information set of agent in period t
Xt Information relevant to predicting Ct+1,
subset of Ωt
Yt Current income in period t It
r Market interest rate Rt
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CT Total household consumption
expenditure (euro), in logs







GDP Real gross domestic product
(GDP) per capita (euro), in
logs
Q 1990q1–2010q4
I Real disposable income per
capita (euro), in logs
Q 1990q1–2010q4
CCI Consumer Confidence Index M 1995m10–2011m1 Statistics Finland,
Finnish Consumer Survey
U Unemployment rate (%),
quarterly average
Q 1990q1–2010q4 Statistics Finland,
Finnish Labour Force
Survey
R 12-month market interest rate
(%)
Q 1995q4–2010q4 Bank of Finland
D1 Dummy variable; D1 = 1 when t = 2008q4, 0 otherwise
D2 Dummy variable; D2 = 1 when t = 2009q1, 0 otherwise
∆• Quarter-to-quarter change in variable •
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B The Finnish Consumer Survey
This appendix presents the complete questionnaire used in the Finnish Consumer
survey. The approximate translations of the questions from Finnish are by Statistics
Finland. The Consumer Confidence Index (CCI) is computed as a balance of the
EU harmonised questions 2, 4, 9 and 13 below. The questionnaire is acquired from
Statistics Finland (2008a).
The EU harmonised questions (included in the Consumer Survey each month):
1. What is your present economic situation like compared to 12 months ago?
2. What will your own economic situation be like in 12 months’ time compared to
present?
3. What is Finland’s present economic situation like compared to 12 months ago?
4. What will Finland’s economic situation be like in 12 months’ time compared to
present?
5. What are the consumer prices like now compared to 12 months ago?
6. By how many per cent have the consumer prices changed during the last 12 months?
7. How will consumer prices change within the next 12 months?
8. By how many per cent will the consumer prices change during the next 12 months?
9. What will be the number of the unemployed in Finland in 12 months’ time compared
to present?
10. Is it now a favourable or unfavourable time to purchase consumer durables?
82
11. Are you going to spend more or less money on consumer durables over the next 12
months compared to the last 12 months?
12. Is this a favourable time to save money?
13. How likely are you to be able to save money within the next 12 months?
14. What is your present financial situation?
15. How likely is your household to purchase a car within the next 12 months (formerly
24 months)?
16. Is your household going to purchase or build a dwelling within the next 12 months
(formerly 24 months)?
17. How likely is your household to spend a large amount of money on basic repairs to
your dwelling in the next 12 months?
Statistics Finland’s own supplementary questions (included monthly unless otherwise
stated):
1. Are you planning to buy a new or used car?
2. How are you going to finance the purchase of the car (two main modes of financing)?
(quarterly)
3. How are you going to finance the purchase of the dwelling (two main modes of
financing)? (quarterly)
4. Are you going to use money on the following items within the next 6 months:
dwelling repair and maintenance, home furnishing, holiday home, entertainment
electronics, digital set-top box, household appliances, hobby and sports equipment,
vehicles (excl. car), holiday travel in Finland, holiday travel abroad?
5. For what purpose are you saving money? (quarterly)
6. How are you going to invest your savings? (quarterly)
7. Is this a favourable time to raise a loan?
8. Are you planning to raise a loan during the next 12 months?
9. For which purpose are you going to raise a loan? (quarterly)
10. How likely are you to be thrown into unemployment within the next 12 months?
11. Which of the following equipment does your household have (25 equipment: enter-
tainment electronics, information technology, telephones, car)? (quarterly)
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12. How have you invested your savings (at the moment of the interview)? (quarterly)
Classification items (included monthly):
1. How many members belong to your household?
2. How many adults/children (4 age groups) are there in your household?
3. How many of the members of your household go to work regularly?
4. Which is your municipality of domicile at present?
5. What is your primary activity at present?
6. What is your occupation?
7. Have you had occupational training for your (present) job?
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